Background-Although stroke and ischemic heart disease (IHD) have several well-established risk factors in common, the extent of global variation in the relative burdens of these forms of vascular disease and reasons for any observed variation are poorly understood. Methods and Results-We analyzed mortality and disability-adjusted life-year loss rates from stroke and IHD, as well as national estimates of vascular risk factors that have been developed by the World Health Organization Burden of Disease Program. National income data were derived from World Bank estimates. We used linear regression for univariable analysis and the Cuzick test for trends. Among 192 World Health Organization member countries, stroke mortality rates exceeded IHD rates in 74 countries (39%), and stroke disability-adjusted life-year loss rates exceeded IHD rates in 62 countries (32%). Stroke mortality ranged from 12.7% higher to 27.2% lower than IHD, and stroke disability-adjusted life-year loss rates ranged from 6.2% higher to 10.2% lower than IHD. Stroke burden was disproportionately higher in China, Africa, and South America, whereas IHD burden was higher in the Middle East, North America, Australia, and much of Europe. Lower national income was associated with higher relative mortality (PϽ0.001) and burden of disease (Pϭ0.001) from stroke. Diabetes mellitus prevalence and mean serum cholesterol were each associated with greater relative burdens from IHD even after adjustment for national income. Conclusions-There is substantial global variation in the relative burden of stroke compared with IHD. The disproportionate burden from stroke for many lower-income countries suggests that distinct interventions may be required. (Circulation. 2011; 124:314-323.)
Ischemic heart disease and stroke involve overlapping atherosclerotic disease mechanisms and share major modifiable risk factors, including physical inactivity, hypertension, diabetes mellitus, tobacco use, alcohol use, and dyslipidemia. Although the particular impacts of vascular risk factors on the development of these subtypes of vascular disease vary on an individual level, ischemic heart disease has consistently accounted for a greater proportion of overall mortality and disease burden than stroke from a global standpoint. 1 In contrast, on the national level, where public health priorities are often set, there may be substantial heterogeneity in the relative burdens of these 2 forms of vascular disease; however, the extent of variation in the composition and burden of vascular disease across countries and the precise reasons for any heterogeneity in the relative burdens of stroke and cardiovascular disease are less well understood. Better information on these relative burdens of vascular disease would help to inform efforts to prioritize and target specific interventions for stroke and ischemic heart disease, respectively, and would have particular application in the developing world, which already bears a disproportionate and growing burden from vascular disease. 2 We sought to further characterize the relative burdens of these forms of vascular disease by detailing the geographic distribution of countries with disproportionately higher or lower stroke burden compared with ischemic heart disease burden. Then, as a first step toward understanding the reasons for any observed variation, we evaluated the relationship of the national prevalence of vascular risk factors and sociodemographic characteristics to the composition of vascular disease burden by country.
Methods
We conducted an ecological study examining the relative mortality and DALY loss rates from ischemic heart disease and stroke using individual countries as the units of analysis. All analyses were based on publicly available data from the WHO Global InfoBase, WHO Global Burden of Disease Program (GBD), and World Bank. [3] [4] [5] [6] 
Case Definitions
The WHO GBD classification system is based on the International Statistical Classification of Diseases and Related Health Problems (ICD) 9th and 10th revisions (ICD-9 and ICD-10, respectively), with some modifications. 3 GBD Cause Category G defines a cardiovascular disease grouping that includes rheumatic heart disease, hypertensive heart disease, ischemic heart disease, cerebrovascular disease, and inflammatory heart diseases. For our analysis, we used 2 subcategories, G3 and G4. For ischemic heart disease, we used GBD Cause Category G3, which includes ICD-9 codes 410 to 414 or ICD-10 codes I20 to I25, as well as additional cases redistributed from so-called garbage ICD-9 codes 427.1, 427.4, 427.5, 428, 429.0, 429.1, 429.2, 429.9, and 440.9 or ICD-10 codes I47.2, I49.0, I46, I50, I51.4, I51.5, I51.6, I51.9, and I70.9. For cerebrovascular disease, we used GBD Cause Category G4, which includes ICD-9 codes 430 to 438 or ICD-10 codes I60 to I69. The GBD classification for cerebrovascular disease does not distinguish between ischemic and hemorrhage stroke, in part because subclassification is prone to error, particularly in resource-poor environments with limited access to neuroimaging studies. 3 
Cause-Specific Mortality Rates
Estimates of cause-specific mortality rates due to ischemic heart disease and stroke for each of the 192 WHO member countries were compiled from WHO GBD estimates from the most recent update available (2004), and were age and sex standardized to the WHO global standard population. 5 These cause-specific mortality estimates were generated by previously documented methods and data from more than 2700 data sources to develop internally consistent estimates. Data sources included national death registries where available, census and survey data, disease surveillance data, and outputs from well-validated disease models that used age-, sex-, and sociodemographic-adjusted rates from similar countries. Relative uncertainty ranges varied from less than 1% in countries with good death registration systems up to ϩ/-25% in countries with limited information on mortality. 7
Cause-Specific Disease Burden
Estimates of disease burden from ischemic heart disease and stroke as measured by DALY loss rates were compiled from WHO GBD estimates from the most recent update available (2004) for each country, and were age and sex standardized to the WHO global standard population. 5 A DALY is a summary metric that takes into account the impact of premature deaths and nonfatal events that cause long-term disability, multiplied by a disability weight from 0 (no disability) to 1 (death) to account for the disutility of an additional year of survival with disability. A DALY loss of 1 is equivalent to 1 year of perfect health lost. 8 These estimates were based on more than 8700 sources, including disease registries, population surveys, epidemiological studies, and health facility data, as well as disease modeling from similar countries. 7, 9 
Vascular Risk Factors
The national prevalence of selected modifiable vascular risk factors was compiled from the WHO Global InfoBase. 6 These estimates are based on national and subnational studies that are adjusted for differences in study methodology or by modeling from sociodemographically similar countries. Predictors include mean systolic blood pressure (in millimeters of mercury) from 2002, 6 
Income Categories and National Income
We compiled national income information using World Bank income estimates of gross national income per capita in 2004 dollars 4 and World Bank Income Categories (low income Ͻ$825, lower middle income $826 to 3255, upper middle income $3256 to $10 066, and upper income Ͼ$10 066). 4 
Outcomes
The primary outcome measure was a calculated index that was designed to capture the relative burden of stroke compared with ischemic heart disease for each country. To generate this index, we subtracted the ageand sex-standardized stroke mortality rate for stroke and the corresponding ischemic heart disease mortality rate from each country to generate a rate difference. Then, we standardized this rate difference to the total mortality rate for each country to account for differences in the total mortality rate for each country. A similar index for relative DALY losses from stroke compared with ischemic heart disease was generated for each country by this same method. We chose this measure because a ratio of rates would magnify small differences in rates in countries with very low rates of both stroke and ischemic heart disease, with the straightforward interpretation notwithstanding. Similarly, a simple rate difference would not distinguish between countries with a 1% versus 6% rate difference compared with a 30% versus 36% rate difference. This standardized rate difference takes into account total disease burdens, and is used here primarily as a relative measure for comparisons between countries, at the expense of a measure that is not as directly interpretable as the pure additive and multiplicative alternatives described above.
Data Analysis
We generated a rank-ordered list of countries from those with a disproportionately high stroke mortality compared to ischemic heart disease mortality to those with a disproportionately low stroke mortality compared to ischemic heart disease mortality. These tables were combined with geographic data to generate choropleth maps using the spmap module for Stata (StataCorp LP, College Station, TX). 14 These maps use color and saturation to indicate the relative value of the variable by geographic unit. Separate maps for absolute stroke mortality rates, absolute ischemic heart disease mortality rates, and the relative stroke to ischemic heart disease mortality index were generated. Similar methods were used to generate maps for corresponding DALY loss rates.
To examine univariable relationships between vascular risk factors and national income and the stroke to ischemic heart disease relative mortality index, we used linear regression and the Cuzick nonparametric test of trend for categorical predictors (drinking pattern score and World Bank income category). To enhance the linearity of the association between vascular risk factor and income predictors and the stroke to IHD mortality index outcome (which was approximately normally distributed), the variables for the prevalence of diabetes mellitus, the quantity of alcohol consumed per year, and the national income per capita were log transformed. Similar techniques were used to evaluate the association between vascular risk factors and income and the relative stroke to ischemic heart disease DALY loss index. Stata (MP version 11.2, StataCorp LP) was used for all analysis and data visualization. Ethics approval for the present study was not required, because all data were collected and analyzed in aggregate form at the country level.
Results
There was substantial variation in estimates of standardized mortality rates due to stroke and ischemic heart disease across countries. Stroke mortality rates ranged from 25 per 100 000 in Seychelles to 249 per 100 000 in Kyrgyzstan, and ischemic heart disease mortality rates ranged from 13 per 100 000 in Kiribati to 456 per 100 000 in Turkmenistan (Table 1 ; online-only Data Supplement).
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On a worldwide basis, mortality rates from ischemic heart disease exceeded mortality rates from stroke, but stroke mortality rates were higher than ischemic heart disease mortality rates in 74 countries (39%; Table 1 ). Kiribati had a standardized mortality rate due to stroke that was 11 times higher than that for ischemic heart disease, with a stroke mortality rate of 143 per 100 000, which represents 14.0% of total mortality, compared with an ischemic heart disease mortality rate of 13 per 100 000, which represents 1.2% of total mortality. In contrast, Azerbaijan had a mortality rate due to ischemic heart disease that was more than 3 times higher than that due to stroke, with a stroke mortality rate of 116 per 100 000, which represents 11.0% of total mortality, compared with an ischemic heart disease mortality rate of 403 per 100 000, which represents 38.2% of total mortality (Table 1) .
Similar variation in national estimates of disease burden, as measured in standardized DALY loss rates, was seen for both stroke and ischemic heart disease ( Table 2 ; online-only Data Supplement). Disease burden from stroke ranged from 175 DALYs lost per 100 000 in Seychelles to 2078 DALYs lost per 100 000 in Kyrgyzstan. Disease burden from ischemic heart disease ranged from 145 DALYs lost per 100 000 in Kiribati to 4259 DALYs lost per 100 000 in Afghanistan.
On a worldwide basis, disease burdens from ischemic heart disease exceeded disease burdens from stroke, but standardized disease burdens from stroke were greater than for ischemic heart disease in 62 countries (32%). Kiribati had a standardized disease burden from stroke that was more than 11 times higher than that for ischemic heart disease, with 1673 DALYs lost per 100 000 from stroke (6.7% of total disease burden) compared with 145 DALYs lost per 100 000 for ischemic heart disease (0.6% of the total disease burden). In contrast, Turkmenistan had an ischemic heart disease burden more than 5 times higher than for stroke, with 677 DALYs lost per 100 000 (2.4% of total disease burden) from stroke compared with 3579 DALYs lost per 100 000 (12.6% of total disease burden) from ischemic heart disease ( Table 2) .
Geographic Distribution
The geographic distribution of age-standardized stroke and ischemic heart disease mortality rates is shown in Figures 1A and 1B. Stroke mortality rates appeared to be higher in much of Africa and Asia and lower in North America, Western and Northern Europe, and Australia, whereas ischemic heart disease mortality rates appeared to be higher in the Middle East and Eastern Europe. The relative mortality from stroke compared with ischemic heart disease is shown in Figure 1C . China had considerably higher relative stroke mortality, and much of Africa and South America also had high stroke mortality. In contrast, ischemic heart disease mortality figured more prominently in the Middle East, North America, Australia, and Western Europe. Russia had high rates of both stroke and ischemic heart disease, but not disproportionately higher rates of one over the other. 
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The geographic distribution of disease burden from stroke ( Figure 2A ) and ischemic heart disease ( Figure 2B ), as measured in DALY loss rates, appeared similar to the patterns seen for mortality ( Figures 1A and 1B) . Relative disease burdens from stroke compared with ischemic heart disease ( Figure 2C ) also closely mirrored the patterns seen for mortality.
Vascular Risk Factors and National Income
In an exploratory univariable analysis, lower World Bank income category (PϽ0.001 for trend; Figure 3 ) and lower gross national income per capita (PϽ0.001) were strongly associated with a lower relative mortality rate from stroke compared with ischemic heart disease ( Table 3) . A higher national prevalence of . A, Age-and sex-adjusted absolute stroke mortality rates per 100 000, standardized to standard World Health Organization population. The intensity of red shading is proportional to the absolute mortality rates. B, Age-and sex-adjusted absolute ischemic heart disease mortality rates per 100 000, standardized to standard World Health Organization population. The intensity of blue shading is proportional to the absolute mortality rates. C, Mortality from stroke relative to ischemic heart disease. Countries with more intense blue shading have higher relative mortality rates from stroke than from ischemic heart disease, and countries with more intense red shading have higher relative mortality rates from ischemic heart disease than from stroke. diabetes mellitus (PϽ0.001) and smoking (Pϭ0.018), as well as a higher mean serum cholesterol (PϽ0.001) and body mass index (Pϭ0.024), were also associated with a lower relative mortality due to stroke compared with ischemic heart disease ( Table 3) . Similar associations were observed for the relative disease burden from stroke compared with heart disease ( Table   3 ). These findings were replicated in a sensitivity analysis using crude mortality and DALY loss rates instead of age-and sex-standardized outcomes (not shown).
After controlling for national income, both higher diabetes mellitus prevalence (␤ϭϪ0.032, Pϭ0.001) and higher mean serum cholesterol (␤ϭϪ0.034, Pϭ0.01) remained significantly . A, Age-and sex-adjusted absolute stroke disability-adjusted life-year (DALY) loss rates per 100 000, standardized to standard WHO population. The intensity of red shading is proportional to the absolute DALY loss rates. B, Age-and sex-adjusted absolute ischemic heart disease DALY loss rates per 100 000, standardized to standard WHO population. The intensity of blue shading is proportional to the absolute DALY loss rates. C, DALY losses from stroke relative to ischemic heart disease. Countries with more intense blue shading have higher relative DALY loss rates from stroke than from ischemic heart disease, and countries with more intense red shading have higher relative DALY loss rates from ischemic heart disease than from stroke.
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Variation in Stroke and Ischemic Heart Diseaseassociated with lower mortality due to stroke compared with ischemic heart disease, whereas higher smoking prevalence (Pϭ0.440) and higher body mass index (0.450) were no longer associated with lower mortality due to stroke compared with ischemic heart disease. Similar results were seen with burden of disease, as measured in DALY loss rates for diabetes (␤ϭϪ0.014, PϽ0.001) and mean serum cholesterol (␤ϭϪ0.012, Pϭ0.021).
Discussion
The present analysis provides a comprehensive overview of global variation in the relative mortality and burden of disease attributable to 2 major forms of vascular disease: ischemic heart disease and stroke. Our study draws specific attention to countries and regions with vascular disease burdens that are disproportionately due to cerebrovascular disease or to ischemic heart disease. We propose that by highlighting the global variation in these forms of vascular disease, and by exploring and understanding the factors that may explain this variation, we can better inform current efforts to reduce the burden of stroke and ischemic heart disease worldwide.
Previous reports have highlighted high stroke or ischemic heart disease burdens in specific geographic regions 15, 16 or specific countries, 2 but without a comprehensive focus on the comparative burden of stroke versus ischemic heart disease. Other reports have focused on the overall cardiovascular disease burden on a worldwide basis, in which ischemic heart disease predominates, 3 or have focused specifically on the disproportionate impact of stroke in the developing world, but without a specific comparison to ischemic heart disease burdens, 17 or have combined the burdens due to stroke and ischemic heart disease together under the general category of cardiovascular disease. 18 The distinctive focus of the present study was on providing a comprehensive view of the comparative burdens of these forms of vascular disease globally.
Geographic Distribution
The geographic distribution of countries with disproportionate burdens from stroke or ischemic heart disease allows for several noteworthy observations and avenues for future investigation. First, several countries in Asia demonstrated some of the highest relative mortality and burden of disease from stroke. In particular, the disease burden from The stroke-to-ischemic heart disease mortality index is a relative measure of the burden of disease that is computed from the difference between the age and sex-standardized mortality rate from stroke compared with ischemic heart disease as a proportion of the total mortality rate. The DALY loss index is the corresponding difference between the age and sex-standardized DALY loss rates from stroke vs ischemic heart disease as a proportion of the total DALY loss rate. Higher relative mortality or disease burden from stroke vs ischemic heart disease is shown as higher values toward the top of the chart, whereas higher relative ischemic heart disease mortality or disease burden is shown as lower values toward the bottom of the chart. The horizontal line indicates the median; the top and bottom of the box represent the 25th and 75th percentiles; and the vertical lines and whiskers represent the range within 1.5 times the interquartile range. Outlier countries are shown as labeled circles. The trend of both lower relative mortality (A) and lower burden of disease (B) from stroke vs ischemic heart disease with increasing World Bank income categories was significant (PϽ0.001 for both).
stroke in China was among the highest outliers for stroke in our analysis. This finding is particularly relevant given the current demographic shifts and changes in the prevalence of vascular risk factors in China's large population and the projected large surge in mortality due to cardiovascular disease overall, including stroke, in coming decades. 19 Relatively higher stroke burdens were also seen in parts of Africa and, to a lesser extent, in South America, particularly among low-and middle-income countries, where communicable diseases are often the leading focus of public health efforts. Given the strong associations between morbidity and mortality due to stroke and national income, 17 this finding focuses attention on the role of economic conditions and available resources on disease burden from cardiovascular disease in general and cerebrovascular disease in particular, especially because the burden of disease from noncommunicable diseases, such as stroke and ischemic heart disease, is projected to surpass the burden of disease from infectious disease in low-to middleincome countries over the next few decades. 1, 20 Several countries in the Middle East also reported much higher disease burdens from ischemic heart disease than from stroke. Although these findings are concordant with the predominant patterns in much of northern Europe, the United States, Canada, and Australia, the magnitude of differences between the relative burdens from ischemic heart disease and stroke was greater, and largely driven by very high absolute ischemic heart disease mortality and DALY losses. Here again, little is known about the precise reasons for the relatively high burdens of ischemic heart disease over stroke. IHD indicates ischemic heart disease; WHO, World Health Organization; DALY, disability-adjusted life-year; and BMI, body mass index. *The mortality index is the ratio of stroke mortality rate to ischemic heart disease mortality rate as a proportion of total mortality. A lower mortality index indicates a relatively lower mortality rate from stroke than from ischemic heart disease, whereas a higher mortality index indicates a relatively higher mortality rate from stroke than from ischemic heart disease.
†The DALY loss index is the ratio of stroke DALY loss rate to ischemic heart disease DALY loss rate as a proportion of total DALY loss rate. A lower DALY loss index indicates a relatively lower DALY loss rate from stroke than from ischemic heart disease, whereas a higher DALY loss index indicates a relatively higher DALY loss rate from stroke than from ischemic heart disease.
‡Cuzick nonparametric test of trend was used for these categorical variables. Higher drinking pattern scores are associated with greater health risk. World Bank income categories are low income, middle low income, middle high income, and high income. The ␤-coefficient refers to the change in the relative stroke vs ischemic heart disease index. For example, a ␤-coefficient of Ϫ0.001 for smoking prevalence indicates that with each 10% increase in the prevalence of smoking, the mortality index from stroke is expected to be 0.001 units lower (meaning that a higher prevalence of smoking is associated with lower mortality burden from stroke than from ischemic heart disease). R 2 is a relative measure of the degree of variation in the mortality or DALY loss index that is explained by the predictor.
Kim and Johnston Variation in Stroke and Ischemic Heart DiseaseVascular Risk Factors
In our exploratory analysis, we evaluated whether epidemiological factors, such as vascular risk factors, or economic factors, such as national income, could play a role in this variation. For vascular risk factors, because high blood pressure, heavy alcohol use, and advanced age are stronger predictors for stroke than for ischemic heart disease, whereas dyslipidemia, diabetes mellitus, and smoking are more strongly linked to ischemic heart disease, 16, 21, 22 we hypothesized that higher relative burdens of stroke or ischemic heart disease could result from differences in the pattern of these risk factors. For example, the high relative burden of cerebrovascular disease in China might reflect high rates of very high blood pressure, as well as the higher case-fatality rates from the greater incidence of hemorrhagic strokes caused by hypertension. In contrast, some have suggested that the particularly high burden of cardiovascular disease in India may reflect the increasing incidence of diabetes mellitus over time. 23 We did find that national measures of diabetes mellitus, dyslipidemia, and obesity-precisely the vascular risk factors that are operative in high-income countries-were associated with higher relative ischemic heart disease in the present univariable analysis. This was in keeping with the predominant pattern of vascular disease in highincome countries and worldwide, in which ischemic heart disease burden is greater than stroke burden.
Economic Factors
Previous studies have also emphasized the importance of economic factors as predictors of stroke mortality and burden. The availability of adequate resources may impact case fatality and long-term morbidity for countries at various stages along the epidemiological transition, 17, 24 and access to prevention, treatment, and follow-up care may more directly affect stroke mortality and the impact of ongoing disability from stroke in resource-constrained environments. For example, aspirin for acute myocardial infarction has an estimated incremental costeffectiveness ratio of $9 to $20 per DALY averted, whereas the incremental cost-effectiveness ratio of aspirin for acute stroke is $100 to $700 per DALY averted. 25 Therefore, in resourceconstrained environments, a given expenditure on aspirin therapy for secondary prevention may have differential impact on the burdens of disease from stroke and ischemic heart disease. Here again, we found that lower national income was more strongly associated with higher relative stroke mortality than with higher ischemic heart disease mortality 26 -30 in univariable analysis.
Other Factors
We also speculated that other factors related to both national income and region, such as genetic/ethnic variation in local population, could play a role in determining the composition of vascular disease burden. 16, 22 For example, the prevalence of intracranial compared with extracranial carotid disease varies among ethnic groups, with intracranial atherosclerosis more common in Asian and African populations and extracranial carotid and aortic arch atherosclerotic disease more common in white populations. 31, 32 Therefore, a given pattern of atherosclerotic risk factors present in a population could result in different patterns of ischemic heart disease and stroke based on host factors alone.
Study Limitations
The present study has several limitations. First, because vascular risk factors were measured on a national level, we were unable to account for the population distribution of risk factors or for joint effects of risk factors within specific subpopulations in this ecological analysis. Second, although the data sources used for the present study represent best-available estimates, we did use modeling to develop estimates for some countries, particularly developing countries, where there may be a greater risk of inaccurate estimates even after careful systematic review or rigorous modeling given the heterogeneity in data collection methods and the limited availability of primary source data. In particular, reliable and comprehensive country-specific breakdowns on ischemic and hemorrhage stroke incidence and case-fatality rates were not available, particularly because the distinction between these 2 forms of stroke often rests on costly neuroimaging or autopsy studies. Our analysis would be impacted to the extent that there may be country-specific differences in the ascertainment and assignment of the cause of disease. Our ability to explain the observed variation in relative stroke and ischemic heart disease burdens was also limited by the cross-sectional nature of the analysis. Finally, heterogeneity in acute care and severity of disease vary substantially between countries and may contribute to national differences in ways that were not captured in our analysis. We were unable to assess for secular trends in both vascular disease patterns and vascular risk factors given that our analysis was cross-sectional; however, a follow-up study using data from the anticipated update from the GBD program may provide additional insight into the factors that explain the observed variation in the burdens from these forms of vascular disease. The example in Japan might be illustrative here, where, despite an increase in the prevalence of metabolic disorders such as hypercholesterolemia, obesity, and glucose intolerance in recent years, there has been a dramatic reduction in stroke incidence and mortality over the last decade, possibly attributable to better control of extremely high blood pressure; there was little change in corresponding myocardial infarction incidence or mortality over the same period. 33 The present analysis does paint a global picture of relative stroke and ischemic heart disease burdens with implications for national priorities for the treatment and prevention of cardiovascular disease in general and for stroke in particular. Ischemic heart disease and stroke are already the 2 leading causes of death in many developing countries, and vascular disease is expected to overtake infectious diseases as the leading cause of disease burden worldwide. 21 Targeting outlier countries and regions with particularly high relative stroke burdens for stroke-specific surveillance, particularly in low-and middle-income countries and in Asian countries, may help us better understand the biological, economic, and systemic factors responsible for disproportionate stroke burden and mortality and develop interventions designed to address these specific burdens. 34, 35 
Conclusions
There is substantial global variation in the relative burden of stroke compared with ischemic heart disease; mortality and disease burdens from stroke and ischemic heart disease do not track uniformly with each other. Lower-income countries have a higher relative stroke burden overall, which may be related in part to associations with income and with vascular risk factor profiles. Further investi-
CLINICAL PERSPECTIVE
Stroke and ischemic heart disease account for a substantial and growing share of overall mortality and disease burden worldwide. However, despite having overlapping risk factors and disease mechanisms, there may be significant variation in the relative burden of disease from stroke compared with ischemic heart disease worldwide. In the present study, we used data from the World Health Organization Burden of Disease Program to develop a comprehensive overview of the geographic patterns of variation in burdens of stroke and heart disease. We found that there is substantial global variation in the relative burden of stroke versus ischemic heart disease; mortality and disease burdens from stroke and ischemic heart disease do not track uniformly with each other. There was disproportionately greater stroke burden in China, Africa, and South America, whereas ischemic heart disease burden was greater in the Middle East, North America, Australia, and much of Europe. Lower-income countries have a higher relative stroke burden overall, which may be related in part to associations with vascular risk factor profiles. These data suggest that a better understanding of the reasons for this variation may be helpful to develop targeted national interventions.
